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Abstract:
Background and Objecti: Theprecise and selective detection of cancer cells is o.r" oin" greatest
challenges facing cancer diagnosis and treatment. Nowadays, cancer screening and diagnosis is
device-based, nucleic acid-based and immunophenotyping. Developing a powerful method for
identifuing cancer cells at early stages plays an important role in prognosing cancer patients and
reducing mortality. Molecular features especially at proteomic level are useful for cancer
classification due to direct relation between genetic profiles and protein expression. One applicable
skategy with high sensitivity and selectivity for cancer cell detection is DNA nanotechnology.
Over the past few decades, aptamer, artificial nucleic acids with binding capability to particular
targets, has been introduced as competitor for antibodies. This molecule together with G-
quadruplex that called aptazyme, allows the identification of any target that aptamer has designed
for. Also, signal amplification through multivalency or catalysis using DNA nanotechnology will
help increase sensitivity. So, in this study by using aptamer sgcSc as recognition element, branched
DNA structures as signal amplifier and G-quadruplex as a color signal generator, we designed a
method for the detection of acute lymphoblastic leukemia cancer cells.
Methods: First the desigued DNA nanostructure that consisted of 6 oligonucleotide sequences
including sgcSc aptamer and G-quadruplex, was analysed by mfold software in orderto investigate
the secondary structures and to make the necessary changes. Formation of designed nanostructure
was confirmed by electrophoresis and observation of relevant band. Generation of colorimetric
signal by G-quadruplex was investigated in the wells coated with streptavidins using biotinyed
probes. The formation of DNA nanostructures ontarget cell surfaces (CCM-CEM) was confirmed
using evagreen dye. This colorimetric nanoaptasensor was used for cancer cell detection and
determination of sensitivity and selectivity.
Results: Our results showed that the present nanoaptasensor can detect 175 target cells with high
specificity.
Conclusion: The proposed nanoaptasensor is capable of identiffing any cancer cell for which
aptamer has been designed. In addition to the high specificity and sensitivity of the proposed
method, it is simple and economical.
Keyvords: aptamer, DNA nanostructure, G-quadruplex, acute lymphoblastic leukemia
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